To explore the relationship between fatigue and self-efficacy, and quality of life (QoL) during chemotherapy of patients with breast, lung or gastrointestinal cancers. This study is a descriptive-correlational research. The study population comprised of patients with breast, lung and gastrointestinal cancer treated at the outpatient chemotherapy unit. Patients' self-efficacy and QoL were assessed using Functional
| INTRODUC TI ON
Advances in cancer treatments have considerably improved the survival rates, symptom palliation and quality of life (QoL) of patients with many cancer types. Despite the positive impacts of cancer treatment modalities, patients with cancer experience many short-and long-term functional and psychosocial problems. The effective management of treatment side effects and psychosocial problems and self-management strategies is vital for a better QoL, better treatment outcomes and lower morbidity rates. Supporting patients' confidence in performing self-care and managing treatment side effects may have a major impact on cancer patients' functioning and QoL.
Perceived efficacy plays a crucial role in functioning. Selfefficacy is defined by Bandura as people's beliefs about their capabilities to perform relevant self-care behaviours in particular situations (Lev & Owen, 1996) . Perceived self-efficacy affects behaviours, goals, outcome expectations and perceptions of impediments and opportunities in the social environment. Perceived self-efficacy influences the courses of action people choose to pursue and their challenges and goals (Neipp, López-Roig, & Pastor, 2007) . The importance of self-efficacy for cancer patients' wellbeing has been studied in various types of cancers. The significance of self-care self-efficacy in cancer patients' well-being has been shown in many studies (Blomberg et al., 2016; Cunningham, Lockwood, & Cunningham, 1991; Lam, Li, Chiu, & Chan, 2016; Lev & Owen, 2000; Soltannezhad, Farsi, & Moroei, 2013; Zhang et al., 2015a Zhang et al., , 2015b . Studies involving patients with cancer have revealed that self-efficacy had a significant impact on emotional adjustment to illness and health and reduced stress (Curtis, Groarke, & Sullivan, 2014; Kreitler, Peleg, & Ehrenfeld, 2007; Lev & Owen, 2000) . Self-efficacy has also been associated with better symptom management in patients with colorectal cancers (Zhang et al., 2015a (Zhang et al., , 2015b . The effects of self-efficacy on treatment outcomes and adjustment to illness are crucial not only for patients with cancer but also for other patients with chronic conditions, such as diabetes and kidney failure. For example, a study showed that improved self-efficacy in people with end-stage renal disease undergoing haemodialysis positively influenced their serum potassium levels, adherence to diet and fluid intake and compliance with limiting fluids (Joanna Briggs Institute, 2011) .
Almost all patients with cancer undergoing chemotherapy and radiotherapy experience very severe fatigue (Charalambous & Kouta, 2016; Erturk, Yildirim, Kilic, Ozer, & Aykar, 2015;  Muszalik, Kołucka-Pluta, Kędziora-Kornatowska, & Robaczewska, 2016; Polanski, Jankowska-Polanska, Rosinczuk, Chabowski, & Szymanska-Chabowska, 2016; Williams, Bohac, Hunter, & Cella, 2016) . Cancer treatment modalities and emotional problems contribute to fatigue (Blomberg et al., 2016; Johannson et al., 2018; Kim, Hickok, & Morrow, 2006; Sato & Sumi, 2015) . Fatigue has detrimental effects on many domains of life in patients with cancer (Chan, Yates, & McCarthy, 2016; Haas, 2011) . Fatigue can influence the patients' treatment decisions and limit their self-care activities (Wright et al., 2015) . Many personal and treatment-related factors influence fatigue and QoL in patients with cancer (Beijer, Kempen, Pijls-Johannesma, de Graeff, & Dagnelie, 2008; Dapueto, Servente, Francolino, & Hahn, 2005; McCabe, Grutsch, Braun, & Nutakki, 2015; Üstündağ & Zencirci, 2015) . Psychological factors were found to influence patients' perceptions of fatigue symptoms (Kim et al., 2006; McCabe et al., 2015) . Psychological factors, such as illness perceptions, feelings of deprivation, attitudes, poorer attentional functioning and symptom distress, may influence perceptions of fatigue (Foster et al., 2015; Grimmett et al., 2017; Johansson, Brink, Cliffordson, & Axelsson, 2018) . To alleviate fatigue and depressive symptoms, patients must use both proactive and cognitive strategies; patients should be encouraged to perform self-care behaviours, and the patients' sense of control over the management of their treatment-and cancer-related symptoms should be improved. These strategies could support cancer patients' psychological and Functional well-being (FWB) and improve treatment outcomes.
Self-efficacy likely influences patients' functional status and QoL. Confidence in performing self-care behaviours may promote the management of fatigue Johansson et al., 2018; Kim, Kim, & Mayer, 2017; Lev et al., 2001) . Thus, effectively coping with the detrimental effects of fatigue is expected to improve QoL during chemotherapy. Improving cancer patients' confidence in performing self-care behaviours for the management of fatigue may contribute to mediating the negative effects of fatigue in patients with cancer.
Nurses working with cancer patients play important roles in improving the cancer patients' QoL and self-care self-efficacy.
Sustaining and improving cancer patients' self-efficacy in self-care strategies can contribute to maintaining a positive QoL and psychological well-being in patients with cancer (Yuan et al., 2014) . Breast cancer patients who had higher self-efficacy scores were significantly more physically active, and those patients who were more physically active reported a significantly higher QoL (Haas, 2011) .
Improving self-efficacy can not only help patients effectively manage the psychosocial variables associated with QoL but can also contribute to better adherence, positive treatment outcomes and more informed treatment choices. The objective of this study was to explore the relationship among fatigue, self-efficacy and QoL during chemotherapy in Turkish patients with breast, lung or gastrointestinal cancer.
The following hypotheses were tested in this study:
1.
Confidence in performing self-care is positively associated with the QoL.
2.
Confidence in performing self-care is negatively associated with the level of fatigue experienced during chemotherapy.
3.
The level of fatigue is correlated with the QoL.
Research questions
• What are the levels of confidence in performing self-care, QoL and fatigue among Turkish cancer patients undergoing chemotherapy?
• Is there a relationship between perceived self-efficacy and fatigue during chemotherapy among Turkish cancer patients?
• Is there a relationship between perceived self-efficacy and QoL during chemotherapy among Turkish patients?
• Is there a relationship between fatigue and QoL during chemotherapy among Turkish cancer patients? 2 | ME THODS
| Study design and setting
This study adopted a descriptive-correlational design. The patients were recruited from an outpatient chemotherapy unit at a state hospital. The annual number of patients treated at the hospital chemotherapy unit is approximately 1,300.
| Study sample
The study population comprised patients with cancer treated at an outpatient chemotherapy unit at a state hospital. The study sam- The inclusion criteria for participation in this study were as follows:
Patients who (a) had any stage of breast, lung or gastrointestinal cancer and were undergoing cyclic intravenous chemotherapy, (b) were 18 years of age or older, (c) provided consent for participating in the study, (d) were Turkish speaking, and (e) were literate and able to complete the surveys, and (f) were in a good health condition to participate in the study.
The sample was recruited using a convenience sampling method.
At the beginning of the study, we aimed to recruit approximately one-quarter of these patients (N = 1,300). In total, 365 patients were approached between 15 May 2015 and 30 June 2016. Ninety-nine patients were not included in the study due to a diagnosis of lymphoma, multiple myeloma, prostate cancer, etc. Twenty-one patients were not willing to participate in the study. Of the 365 patients, 245
patients with cancer agreed to participate in the study. Nine patients initially agreed to participate but subsequently refused to continue because of feelings of fatigue (four patients with lung cancer and two patients with colorectal cancer). Ultimately, 236 patients with cancer participated in this study.
Regarding the inclusion criteria, including specific cancer stages would have been helpful. Undoubtedly, the cancer stage and chemotherapy cycle likely influence self-efficacy and fatigue. In general, the likelihood that self-efficacy or fatigue will be worse in advanced cancer is high. If we had limited the inclusion criteria to a certain stage of cancer, the sample size would have been considerably smaller. Thus, we decided to include all stages of cancer since the study did not aim to assess the relationship between the cancer stage or chemotherapy cycle and self-efficacy or fatigue.
| Ethical approval and data collection
Permission to conduct this study was obtained from the Research Ethics Committee of Kastomon (ref: 2015/1-14042015) . The hospital administration also provided permission to conduct the study.
Written permission to use the scales in this study was obtained. The aim of the study was explained, and the patients provided written consent. The patients were guaranteed confidentiality. The patients with cancer were asked for their approval, and information regarding their diagnoses and chemotherapy cycles was obtained from their medical records. The questionnaires were completed in approximately 6 months. The self-efficacy and QoL of the patients with cancer were assessed using the questionnaires listed below.
The interviews were conducted in a private area/room. After obtaining consent, the demographic information form and questionnaires were completed by the patients. The data of the diagnoses and chemotherapy were obtained from the patients' medical files.
| Measures

| Patient Information Form
This form included several questions inquiring about sociodemographic characteristics, such as age, sex, marital status and education level. The patients' diagnoses and treatment-related characteristics, such as type of cancer, stage of cancer, and chemotherapy, were obtained from the patients' medical records. TNM staging was used for the breast, GI and non-small-cell lung cancer staging.
The small cell lung cancer stages were classified as the limited stage (TNM stages I-III) and extensive stage (TNM Stage 4).
| Turkish version of the Functional Assessment of Chronic Illness Therapy-Fatigue ([FACIT-F]-4th Version)
The Turkish version of this scale was used, which is a multidimensional health-related QoL measurement tool developed to assess cancer patients' QoL and fatigue.
The FACIT-F scale is a 40-item tool comprising five subscales.
The first four subscales are Physical well-being (PWB), Social/Family well-being (SFWB), Emotional well-being (EWB) and FWB. The 
| Turkish version of the Strategies Used by Patients to Promote Health (SUPPH)
This scale was developed by Lev and Owen (1996) to measure the self-care self-efficacy of individuals in health promotion strategies and behaviours (Lev, 2016; Lev & Owen, 1996) . The Turkish version of the SUPPH is a self-reported scale comprising 29 items. This scale is a 5-point rating scale. The responses range from one ("very little confidence") to five ("quite a lot of confidence"). The SUPPH scale has been used in patients receiving chemotherapy, treatment for end-stage renal disease and bone marrow transplantation (Lev & Owen, 1998 , 2000 Lev, Paul, & Owen, 1999; Lev et al., 2001 Lev et al., , 2004 .
The psychometric properties of the first version of the SUPPH scale showed four factors (Coping, Stress Reduction, Making
Decisions and Enjoying Life) and included 36 items (Lev & Owen, 1996) . A study conducted in 2001 re-analysed the psychometric properties of the SUPPH scale. The Confirmatory Factor Analysis revealed that the latest version of the SUPPH scale comprised 29 items and included the following three subscales: Stress Reduction, Making Decisions and Positive Attitude (Lev, 2001; Lev et al., 2001; ). The Stress Reduction (SR) subscale comprises three items (1st-10th item, score range 10-50); the Making Decisions (MD) subscale comprises three items (11th-13th items, score range 3-15); and the Positive Attitude (PA) subscale comprises sixteen items (14th-29th items, score range 16-80). The scores are summed to yield the total score. The minimum score that can be obtained is 29, and the maximum score is 145. Higher scores indicate more positive perceptions of perceived self-care self-efficacy. Studies have shown that the SUPPH has good internal consistency (Lev & Owen, 1996; Yuan et al. 2015) . The Turkish version of the SUPPH was found to be a reliable and valid tool. The Cronbach's alpha coefficient of the total scale of the Turkish version was reported as 0.92 (Akin, Can, Durna, & Aydiner, 2009 ). The Cronbach's alpha coefficient of the SUPPH scale in this study was 0.99 for the total scale and 0.98, 0.97 and 0.77 for the Positive attitude, Stress reduction and Making decisions dimensions respectively.
| Statistical analysis
The data were entered into SPSS and assessed using the SPSS 16.0 (Statistical Program for Social Sciences) program. To compute
The linear relationship between fatigue and self-efficacy scale scores F I G U R E 2 The linear relationship between self-efficacy and quality of life scores the correlation coefficients, the linear relationships between two variables were assessed using scatter plot graphs. In this study, the linear relationship among the fatigue, self-efficacy and QoL scale scores was measured using scatter plot graphs (Figures 1,
2, and 3).
Using descriptive statistics (frequency, arithmetic means, standard deviation and percentage), the main variables were calculated.
The statistical relationship between the continuous variables and scale scores was analysed using Pearson's correlation test. A p-value <0.05 was considered significant. The internal consistency of the FACT-F scale and SUPPH was assessed by computing the Cronbach's alpha coefficients. To compute the correlation coefficients, a scatter plot graph was used to measure the linear relationships between the variables. In this study, the linear relationships among the fatigue, QoL and self-efficacy scores were measured using scatter plot graphs (Table 1) .
| RE SULTS
| Patient demographics and treatment-related characteristics
The sample included 236 patients who were treated for lung can- (Table 3) .
The average scores obtained on the PWB subscale, SFWB subscale, EWB subscale and FWB subscale were 12.51 ± 7.29, 16.25 ± 5.66, 9.58 ± 6.44, and 11.84 ± 7.15 respectively, and the total score was 50.18 ± 22.80 (Table 3) .
According to the mean Fatigue subscale scores, the patients with breast, lung or gastrointestinal cancer were moderately fatigued (23.25 ± 12.81) ( Table 3 ).
| Relationship between the level of fatigue and self-efficacy scale scores
A linear relationship was observed between fatigue and selfefficacy ( Figure 1) (r = 0.697) and SUPPH total scale scores (r = 0.693). A moderate and positive correlation was observed between the Fatigue subscale scores and the Making Decisions self-efficacy scale (r = 0.300) ( Table 4) . (Table 6 ).
| Relationship between QoL scores and selfefficacy scores
| Relationship between QoL scores and level of fatigue
A linear relationship was observed between fatigue and QoL TA B L E 4 Relationship among self-efficacy scale scores, quality of life total scores, and fatigue subscale scores of the patients undergoing chemotherapy (n = 236) 
| D ISCUSS I ON
Patients with cancer experience dramatic changes in their social, physical and EWB due to their diagnosis and cancer treatments.
Throughout the illness trajectory, the functional capacity and activity levels of patients with cancer deteriorate due to chemotherapy, radiotherapy and symptom distress. Data regarding cancer patients'
QoL help clinicians predict survival, develop patient-centred palliative care programmes and support the management of symptom burden in patients with cancer (Polanski et al., 2016; Puts et al., 2014) . Self-efficacy is considered an influential component of wellbeing and successful symptom management (Johansson et al., 2018) .
The assessment of self-care self-efficacy can help in developing precise interventions to reduce fatigue and promote functional status and QoL following diagnosis and during treatment-related distress in patients with cancer.
Self-efficacy has been found to be associated with the level of fatigue Grimmett et al., 2017; Johansson et al., 2018) . The mean total scores in the current study indicated that self-efficacy in performing self-care behaviours for the management of fatigue, cancer diagnosis and cancer treatment side effects was considerably negatively influenced. The cancer patients' self-confidence in performing self-care during chemotherapy for the management of their illness and chemotherapy-related side effects was perceived to be very low. The current study shows that self-care self-efficacy is low in patients with cancer. Patients with low self-efficacy may not efficiently manage fatigue and may need more support for symptom management. Consistent with the current study results, patients with cancer undergoing cancer treatment have been shown to be less physically active and exhibit lower self-care efficacy and worse QoL scores (Akin, Can, Durna, & Aydiner, 2008; Cunningham et al., 1991; Lam et al., 2016; Zhang et al., 2015a) . Similarly, another study found that patients with colorectal cancer who had lower self-efficacy had higher fatigue scores and more negative perceptions of their illness (Johansson et al., 2018) . Williams et al., 2016) . The diagnosis and self-care beliefs have been found to influence social life and work ability (Bains et al., 2012 ). In the current study, the means of the fatigue subscale scores show that patients with cancer receiving chemotherapy are moderately fatigued. This finding indicates that patients with cancer need close monitoring and patient-oriented behavioural and educational interventions to decrease the negative effects of fatigue on their physical and social functioning and mental health. Studies have reported a positive relationship between self-efficacy and QoL and between self-efficacy and emotional status (Cunningham et al., 1991; Liang et al., 2016) . Consistent with the current study findings, patients with advanced prostate cancer undergoing chemotherapy who reported fatigue had lower levels of QoL, and patients who did not report fatigue had a better QoL (Charalambous & Kouta, 2016) .
Another study involving Turkish patients with breast cancer receiving chemotherapy showed that QoL and self-efficacy were moderately influenced (Akin et al., 2008) . Physical activity in patients with cancer during cancer treatment is considerably reduced, and physical activity has been found to be associated with QoL (Lam et al., 2016) . Fatigue is strongly associated with the overall QoL (Beijer, Kempen, Pijls-Johannesma, de Graeff, & Dagnelie, 2008) . The cancer, treatment side effects, emotional burden, physical status and functional impairments cause a decrease in muscle strength, leading to feelings of fatigue during and even years after treatment completion (Foster et al., 2015) .
In the current study, the QoL of patients with cancer undergoing chemotherapy was considerably impaired. The PWB, EWB and functional status were the most negatively affected domains of QoL.
The QoL domain least affected in patients with cancer undergoing chemotherapy was social well-being. Thus, patients with cancer undergoing chemotherapy need more emotional support and interventions aiming to improve their physical status and functional impairments. In the current study, the lower negative influence on social well-being might be due to close cultural family ties and social support provided by close family members during chemotherapy.
A cancer diagnosis and chemotherapy significantly influence QoL, and patients with cancer face detrimental changes in their daily lives while undergoing chemotherapy (Williams et al., 2016) . Consistent with the current results, another study found that psychosocial variables are strongly associated with prostate cancer patients' reports of QoL (Lev et al., 2004) . A study involving a large sample of patients with breast cancer (n = 1,513) revealed profound changes in the QoL and a great symptom burden (Hamer et al., 2017) .
The high correlations between the Fatigue subscale scores and SUPPH scale scores indicate that self-efficacy in performing selfcare behaviours may influence the patients' management of fatigue.
Patients who have more self-confidence in performing self-care behaviours can more effectively engage in cognitive and behavioural fatigue management strategies. Thus, supporting self-efficacy in performing self-care behaviours could facilitate coping with the bothersome symptoms of chemotherapy and cancer, such as fatigue. A study reported that cancer patients' self-management behaviours to cope with fatigue were moderately sufficient, and social support positively influenced the cancer patients' self-management behaviours (Lou et al., 2013) . This study also found that greater selfefficacy scores were associated with more effective relief, and the outcomes of self-management behaviours to cope with fatigue were better in these patients with cancer (Lou et al., 2013) .
Greater self-efficacy has been reported to be associated with better symptom management, improved functioning and higher QoL scores (Akin et al., 2008; Cunningham et al., 1991; Curtis et al., 2014; Kiaei, 2016; Kreitler et al., 2007; Lev et al., 2001; Liang et al., 2016; Zhang et al., 2015a Zhang et al., , 2015b . For instance, a study conducted by Zhang et al. (2015a Zhang et al. ( , 2015b found that greater self-efficacy in patients with colorectal cancer undergoing adjuvant chemotherapy was associated with fewer daily life impairments and distress symptoms. Another study reported that the higher fatigue scores in patients with breast cancer were significantly related to lower self-efficacy in physical activity scores (Haas, 2011) . A study (Foster et al., 2015) involving cancer survivors found that patients with cancer were least confident in the management of fatigue symptoms.
The higher fatigue scores obtained by the patients with breast cancer were significantly related to their lower QoL scores (Haas, 2011) .
A study found that patients with breast cancer used different types of strategies to cope with problems associated with treatment and the cancer diagnosis (Lev & Owen, 2000) . Some patients with breast cancer used proactive and cognitive strategies, while other patients attempted to maintain supportive interactions, focus on positive beliefs, avoid negative situations, provide encouragement and improve their sense of control during treatment (Lev & Owen, 2000) . A study involving Turkish patients with breast cancer undergoing chemotherapy found that overall self-efficacy was at a moderate level. However, the level of confidence in developing positive attitudes was higher than the level of confidence in making decisions and stress reduction behaviours (Akin et al., 2009 ). Studies involving different patient populations have shown that the diagnosis and treatment negatively influence self-efficacy, and education regarding health promotion strategies can improve patients' self-efficacy (Fini, Adib-Hajbaghery, Fard, & Khachian, 2011; Soltannezhad et al., 2013) .
The current study found that better self-efficacy beliefs were associated with better QoL scores. The high correlations highlight the association between self-efficacy in performing self-care behaviours and the QoL. These results suggest that improving selfefficacy could be effective in increasing cancer patients' QoL scores.
These correlations further suggest that to improve their QoL, patients with cancer need to be supported in improving their stress management skills and developing positive coping behaviours, and patients should be encouraged to make self-care decisions. These strategies can help patients cope with the adverse effects of cancer and cancer treatment side effects on their physical and mental health. Social support and a better functional status encourage patients with cancer to engage in more self-care behaviours for the management of fatigue (Lou et al., 2013) . A study involving patients with breast, colorectal and lung cancer found that assessments of psychological symptoms and social support were considerably neglected by nurses (Nakaguchi et al., 2013) . A multicentre study reported that less social support and high levels of symptom distress during chemotherapy were associated with worse QoL in patients with breast cancer receiving chemotherapy or radiotherapy (So et al., 2009 ). These study results emphasise the effect of cancer and cancer treatments on the patients' social life and the importance of social support for the adjustment to and management of cancer treatments.
These study results show that fatigue in patients with cancer is strongly correlated with QoL. Similarly, a study reported that fatigue in patients with lung cancer most negatively influenced psychological well-being (Polanski et al., 2016) . Support for the management of fatigue can also contribute to a better QoL and coping with detrimental changes due to chemotherapy. The strong correlation coefficients also predict that efficient interventions for management strategies of fatigue are crucial for coping with the physical, emotional and functional impairments as well as the negative effects of social changes.
| Clinical implications
This study revealed the need to develop strategies to improve self-care self-efficacy during chemotherapy and reduce fatigue.
Supporting the patients' confidence in performing self-care and managing the treatment side effects may have a major impact on cancer patients' functioning and QoL. Creating environments in which patients can share their positive experiences and encourage other patients to improve their coping skills can empower patients with cancer to play a more active role in adjusting to cancer, gaining positive self-care behaviours and managing treatment side effects.
Providing social and psychological support could also improve confidence in performing self-care behaviours during chemotherapy.
Thus, it is important to explore the cultural characteristics and other psychosocial variables that may influence self-efficacy and QoL during cancer treatment.
| Study limitations
Although the sample size in this research study is large, there are some limitations. The sample comprised only patients with breast, lung, colorectal or gastrointestinal cancer undergoing chemotherapy, and the research sample was obtained using a nonprobability sampling technique. Thus, these findings may not be generalisable to all patients with cancer and patients undergoing treatment other than chemotherapy. This study was conducted at one oncology centre. Hence, the study results may not represent all Turkish patients with cancer.
| CON CLUS ION
These study results supported the hypotheses of the current study.
The study results confirm that a close relationship exists among self-care self-efficacy, fatigue and QoL. Higher levels of self-care and self-efficacy in patients with cancer lead to a better QoL and lower level of fatigue during chemotherapy. Improving cancer patients' self-confidence in performing self-care behaviours may have a positive impact on cognitive and behavioural fatigue management strategies and positively influence cancer patients' QoL during chemotherapy.
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